Section of Neurology
Optic Atrophy in Childhood Most of the cases of bilateral optic atrophy seen at the Hospital for Sick Children, Great Ormond Street, in the past ten years have either displayed other evidence of neurological disease or mental defect, or occurred as the sequel to raised intracranial pressure or to meningitis. Cases ofisolated optic atrophy in both eyes were uncommon and this was also found in Sorsby's analysis of the causes of blindness in the period 1948-62 (Sorsby 1966) . Although rare, these cases merit further consideration because their clinical and genetic aspects are important and interesting. Careful family enquiries in this group and examination of appropriate relatives will reveal that in many cases hereditary factors are prominent.
Whereas it is often supposed that all cases of hereditary optic atrophy are examples of Leber's disease, there are actually several different hereditary conditions, each with distin%tive clinical and genetic features.
Although dominant conditions are more frequently recognized and therefore command more interest, there are perhaps at least two recessive conditions, one congenital and one of later onset (Waardenburg 1957) . In both these conditions the parents are apparently healthy carriers, but other siblings may be affected.
These diseases are rare, but their prevalence is unknown as it is not yet possible to know how many sporadic cases of congenital or infantile optic atrophy are genetically determined.
Of the dominantly inherited optic atrophies, that manifesting itself in infancy tends to be more severe than that presenting in later childhood. According to Kjer (1959) , the latter condition is the commonest hereditary optic atrophy, occurring in Denmark slightly more frequently than Leber's disease. Characteristically, its onset is insidious in childhood, in a period extending from pre-school days to early teens. Loss of acuity is variable but rarely severe, and a smaller proportion of patients with this condition have to be registered as blind persons than those with Leber's disease. Some patients are even unaware of any defect of vision, but pallor of the discs, together with defective colour vision, establishes the identity of the condition within a given pedigree.
A demonstrable field defect may be either relative or absolute, and usually centrocecal. The appearance of the discs varies from uniform atrophy to a mild degree of temporal pallor, and visual impairment is often slowly progressive.
Diffuse neurological complications are rare (Kjer 1959).
Leber's Disease
Leber's disease can usually be distinguished from the last condition both genetically and clinically. Although the mode of inheritance is somewhat enigmatic, the transmission restricted to females is not seen either in ordinarily inherited mendelian dominant or in sex-linked diseases, and is uniquely found in Leber's disease.
Typically it occurs in males, with an acute or insidious onset in the teens, but the age of first manifestation is very variable.
I have now seen 7 children (3 female) out of a total of approximately 100 patients with Leber's disease in whom optic atrophy was recognized in the first decade. I consider them to suffer from Leber's disease and not infantile optic atrophy because they belong to pedigrees in which several members have the more typical clinical picture and age of onset, and where the inheritance is consistent with a maternally transmitted disorder.
Elsewhere, I have discussed the possibility that Leber's disease is a clinical manifestation of an inborn metabolic error of cyanide detoxication which may have other neurological and systemic manifestations (Wilson 1963 (Wilson , 1965 , and the importance of environmental as opposed to inborn factors has been emphasized to account for the clinical variation and relatively late onset of this so-called abiotrophy.
Among such factors, smoking may be the most important, and may be related to the onset in teens and to the male predominance, but such an explanation will not account for the occurrence of the disease in non-smokers and in children, and other factors must be sought.
In the minority of adult patients whom I have seen with Leber's disease who have never smoked, there were 4 women and 2 men in whom the onset of symptoms was presaged by acute pyelonephritis. In 3 of these patients cord signs also developed. More recently, I have encountered 2 children belonging to Leber families in whom visual failure was associated with a urinary tract infection.
In addition, therefore, to recognizing that Leber's disease may manifest itself as one of several hereditary optic atrophies in childhood, evidence of urinary tract infection should be sought in children presenting with this condition. In such children treatment with massive doses of hydroxocobalamin is justifiable theoretically on the basis of its role in the detoxication of cyanide.
Mr Kenneth Wybar (The Hospitalfor Sick Children, Great Ormond Street, London) The Hereditary Tapetoretinal Degenerations
There is increasing evidence that the classical description of retinitis pigmentosa, as a degenerative condition of the photoreceptors of the retina of each eye in which there is a progressive loss of peripheral vision in early adult life, particularly in conditions of dim illumination, leading ultimately to a form of tubular vision or even blindness in later life, is wholly inadequate because it fails to take account of the many different forms of the condition which may occur as isolated events or in association with various general disorders which frequently have a neurological basis.
The term tapetoretinal degeneration embraces a degeneration of the tapetum (the retinal pigment epithelium) and a degeneration of the rest of the retina (the optical part of the retina). It is difficult to devise a suitable classification for the many different forms of the disorder, although it seems likely that all of them arise from a single hereditary degeneration, as suggested originally by Leber (1916) and corroborated by other more recent observers (for example, Franqois 1949), despite the obvious differences which exist between the various forms of the condition according to the age at which each becomes manifest and according to the main site of the lesion. In this way it may be concluded that all the hereditary degenerations of the retina have the same genotypic constitution although the basic degenerative process is capable of producing widely different phenotypic manifestations.
The hereditary tapetoretinal degenerations represent a destructive condition of the retina, in whole or in part, as the result of some innate inherited tendency which determines that the retina fails to maintain its normal span of life so that there is a premature death, the so-called retinal abiotrophy (Treacher Collins 1919) . It follows, therefore, that the abnormalities of the retina which follow some failure of development (for example, the retinal dysplasias), some infective condition (for example, the embryopathic pigmentary retinopathies), some toxic influence (for example, chloroquine retinopathy) or some traumatic influence (for example, commotio retinx) are in entirely different categories from the hereditary tapetoretinal degenerations, although they may show similar ophthalmoscopic features, as discussed below.
I propose now to review the forms of tapetoretinal degeneration which occur in childhood and to discuss their neurological associations.
Congenital or Infantile
Tapetoretinal Degeneration (Leber's Amaurosis) An atypical form of pigmentary retinopathy may occur rarely at an early age (infantile form) or even at birth (cqngenital form) with invariably an involvement of both eyes. The vision is usually grossly affectedthe infant may be completely blind or have only a vague awareness of lightbut sometimes there is a retention of some form of vision for a few years. The fundi in the early years of life may remain remarkably normal although sometimes there is a fine granular and pignentary disturbance in the macular areas with a scattering of small, pale, round spots in association with fine irregular pigmentary deposits (the so-called 'pepper-and-salt' changes) in other parts of the fundi, particularly in the peripheries, but eventually there is an obvious optic atrophy with some attenuation of the retinal arteries and finally, in a limited number of cases, the development of more typical pigmentary retinal changes in adolescence. This form of pigmentary retinopathy has a constant hereditary pattern showing an autosomal recessive defect with a high penetrance of the abnormal gene.
